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In Our Own Backyards:
The Continuing Threat of Hazardous Waste
The Environmental Protection Agency
estimates that between 20 and 40 million
Americans live within four miles of the
country's worst hazardous waste sites. For
public officials charged with protecting
human health, determining the health
impacts associated with those sites is com-
plicated by scientific and political contro-
versies and, at times, crippling economic
and budgetary constraints.
The two federal agencies primarily
responsible for making such determina-
tions, EPA and the Agency for Toxic
Substances and Disease Registry (ATSDR),
are subject to criticism from industries fac-
ing cleanup bills, from citizen's groups who
believe the agencies are not appropriately
responding to the human health threat,
and from some scientists and health profes-
sionals who tend to line up behind either
the industry or citizen's groups. Against
this backdrop, federal and state officials
must decide which hazardous waste sites
pose the most significant health risks and
determine the proper means of preventing
exposure or reducing exposure from those
sites.
How Much ofa Threat?
Approximately 36,000 sites are included in
an EPA database of possible hazardous
waste sites, according to EPA spokesperson
Wendy Butler. Of that number, EPA has
determined that 22,000 require no further
federal action, presenting "either no threat
or insufficient threat," or will be dealt with
by the site owner or the state. Ten thou-
sand sites warrant further consideration,
and 3000-4000 have not yet been assessed,
according to Butler.
The worst of the sites known by EPA
and evaluated by the agency are listed on
the National Priorities List (NPL) of sites
designated for cleanup under the Compre-
hensive Environmental Response, Com-
pensation and Liability Act (the Superfund
law). About 100 sites are added to the list
each year.
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Ineveryone's backyard. NPLsites are found in all settings and each site may contain manyvaried land uses.
As ofJuly 1993, 1270 sites have been
proposed or actually listed on the NPL.
Sites listed on the NPL have undergone a
complete site assessment by EPA, includ-
ing a risk assessment to gauge the potential
of the site to affect human health. Sites
representing an imminent hazard are dealt
with under EPA's emergency response
authorities under the Superfund law.
The Superfund law, as amended in
1986, requires ATSDR to conduct health
assessments of all sites listed or proposed
for the NPL and to conduct further health
studies or other activities as necessary. In
addition, Congress instructed the agency
to rank substances that are the greatest haz-
ard to human health and are likely to be
found at NPL sites and prepare toxicologi-
cal profiles ofthose substances.
In testimony in May before a Senate
Environment Subcommittee, BarryJohnson,
ATSDR assistant administrator and assis-
tant surgeon general, summarized the
agency's findings thus far about the impact
ofhazardous waste sites on human health:
* Data from Superfund sites suggest that
proximity to hazardous waste sites is
associated with a "small to moderate
increased risk of some kinds of birth
defects" and some types of cancers,
though the cancer association is "less
well-documented."
. * Investigations of some individual sites
- r_ revealed increases in risk ofbirth defects,
0 neurotoxic disorders, leukemia, cardio-
_j vascular abnormalities, respiratory and
z sensory irritation, and dermatitis.
-i * Many studies have shown no adverse
health effects.
* Human exposure has been documented
at about 40% of the sites, and there is
potential for exposure at another 40%,
though actual exposure levels varywidely
by site.
* Elevated exposure levels of lead, PCBs,
arsenic, cadmium, chlordane, mercury,
and a herbicide have been found in indi-
viduals studied at 12 sites.
Johnson said ATSDR lacks sufficient
data to determine whether human expo-
sure is possible from 40% ofthe sites, and
therefore the sites represent an indetermi-
nate risk. The agency has classified 35%
of the NPL sites as "public health haz-
ards," and 20% of the sites represent "no
apparent public health concern," though
exposures have occurred at those sites,
while another 2% of the sites are catego-
rized as presenting "no public health
hazard."
ATSDR has ranked the 275 most haz-
ardous substances at NPL sites. The top
10 contaminants are lead, trichloroethyl-
ene, benzene, arsenic, chromium, cadmi-
um, tetrachloroethylene, toluene, di(2-
ethylhexyl)phthalate, and vinyl chloride,
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Johnson told the Senate
hearing.
ATSDR health assess-
ments of NPL sites are
based on three data sources:
environmental data, such as
sampling results, provided
by EPA; health outcome
data, which are gleaned,
when available, from cancer
and other disease registries
and birth and death records;
and community health con-
cerns, according to Michael Barry Johnson
Greenwell, ATSDR spokes agencies must assessments t( person. and good publii
During the health assess-
ment process, the agency
attempts "to get a general idea about what
the health concerns are and to determine if
a higher incidence [ofan ailment exists in a
community] than would be expected," said
Greenwell. At the health assessment level,
the agency does not usually request med-
ical records ofindividuals.
"If we think indications suggest there
might be a health problem, then we might
recommend doing a health study," Green-
well said. Health studies involve conduct-
ing an exposure assessment and/or a dis-
ease and symptom prevalence survey and
determining ifthere is a link between a site
and illness in a community.
To make such a connection, the disease
prevalence in a community is compared
against a similar population in the state.
But according to Greenwell, "we acknowl-
edge the sample might be so small that it
makes it difficult to arrive at a conclusion."
In such instances, ATSDR attempts to
combine information from the site with
other sites with similar environmental
characteristics.
Sites Unseen?
Greenwell noted that in ATSDR's early
years, most health assessments ofNPL sites
were based exclusively on environmental
data. When Congress reauthorized the
Superfund law in 1986, it instructed
ATSDR to complete health assessments of
listed NPL sites by December 1988 and to
complete site assessments within one year
after the sites are proposed. ATSDR met
the deadlines, but only by performing less
than thorough assessments.
The quality of the agency's work was
reviewed in an August 1991 report by the
General Accounting Office, which found
that the tight time frames for completion
of the assessments prompted ATSDR to
use existing documents such as health
assessments ofSuperfund sites or to rely on
old data as the basis for many assessments,
without obtaining additional information,
conducting site visits, or communicating
n-E
lt an
to go
c he
with local or state officials.
i The quality of the assess-
ments prevented ATSDR
from accurately assessing the
human health impact of the
sites it assessed, GAO said.
ATSDR does not contest
GAO's assessment of its early
health assessment studies,
according to Johnson. "But
the GAO report didn't put
into perspective the condi-
tions under which we were
Government working," he commented.
chor health T
ood science The agency had fewer than 20
alth policy, staff members to conduct the
nearly 1000 health assess-
ments required by the Super-
fund Reauthorization Act. In addition, the
agency has long been plagued by a gap
between its funding and personnel alloca-
tions, Johnson said, because funding for
the agency's Superfund work comes
through EPA, while the size ofthe agency's
workforce is determined by the Depart-
ment of Health and Human Services.
"We're not different than most other gov-
ernment agencies," said Johnson. "The
level of effort expected by the public
exceeds what we can deliver. That's the
way it is."
The discrepancy between the activities
of the agency and the performance de-
manded by the public is illustrated by the
scathing review of the agency's work in a
report produced by two citizens groups,
the National Toxics Campaign Fund
(NTCF) and the Environmental Health
Network (EHN). The May 1992 report,
Inconclusive by Design, charges that
ATSDR has had inadequate contact with
populations being assessed for health
impacts from hazardous waste sites, relies
too heavily on epidemiology studies to
determine whether a community has expe-
rienced an increased incidence of disease,
used inappropriate testing techniques to
measure the type ofexposure involved, and
studies the wrong health problems; for
example, focusing on lethal ailments like
cancer rather than the nonlethal ailments
communities complain about.
Linda King, executive director of
EHN, believes ATSDR relies too heavily
on data generated by EPA. Many times the
information is collected and generated by
parties that may be legally liable for
cleanup of a site, such as the owners of
contaminated property, she said.
"If the information used to assess
[health effects] is fraudulent or inaccurate,
how can the assessment of community
health needs be accurate?" King asked.
The citizen's groups are also frustrated by
the ATSDR's use ofepidemiological stud-
ies, whij they contend are inappropriate
tools to determine whether a community
has experienced environmentally induced
disease or other health effects, mainly
because the exposed community is usually
too small to be accurately assessed through
statistical analysis.
As the EHN/NTCP report observes,
"connecting toxic pollution with specific
outbreaks of illness is scientifically and
politically charged." Affected communities
"often look to public health experts to vin-
dicate their suspicions of a causal link
between illnesses and toxic sites and to
provide authoritative recommendations" to
prevent further exposure, the report said.
While acknowledging "we may never know
conclusively in many toxic-saturated
neighborhoods whose illnesses were and
were not caused by the chemical-laden
environment," the report said the absence
of epidemiological evidence should not
prevent public health agencies from recom-
mending measures to prevent or reduce
exposures.
ATSDR Director William Roper, in a
written response to the report requested by
Senate Majority Leader George Mitchell
(D-Maine), said the agency "took strong
issue with the premise" that it would con-
duct health studies that were intended and
designed to ignore health risks associated
with a hazardous waste site, or that epi-
demiology "was not useful in the study of
hazardous waste sites." Roper said even
studies that are designed and implemented
perfectly may produce "inconclusive results
if the true rates of illness in a population
exposed to a hazardous substance are the
same as those in a population not exposed."
Roper acknowledged that a potentially
affected community may be too small to
"satisfy the statistical requirements of a
study." For this reason ATSDR is devel-
oping multisite studies that pool data from
populations with similar exposures to haz-
ardous substances, thereby enhancing the
likelihood that studies will produce statisti-
cally significant correlations between expo-
sure and illness.
But ATSDR defended the role of epi-
demiological evidence in making final pub-
lic health judgments about preventing
exposure. The NTCF/EHN report urged
ATSDR to shift from relying on epidemio-
logical evidence to other indicators of
potential health effects such as laboratory
testing as the principal guidance for deter-
mining how to prevent or reduce exposure.
In response, ATSDR said it uses envi-
ronmental data, health information, "in-
cluding epidemiological as well as other
scientific information," and public health
concerns and input "to reach scientifically
valid and consistent public health deci-
sions." Roper said ATSDR has sought to
increase contact with affected communi-
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ties, citing specifically the
establishment of community
assistance panels which are
used to help identify commu-
nityhealth concerns.
According to Maureen
Lichtveld, chief biomedical
officer for public health prac-
tice at ATSDR, since estab-
lishment ofcommunity assis-
tance panels, ATSDR has
made dramatic changes to
protocols for health studies, I
including the community
assistance panel recommend- MaureenLicht
ed changes in the population assistance p
targeted for study and in the matically af
control group. "Those are ATSDRperfori
very key portions of a proto-
col ofanystudy," she commented.
EHN's Linda King agrees that the
agency's responsiveness to community
groups has improved. "The [EHN/NTCF]
report not only spurred changes within the
agency, but educated the public about the
changes they could demand. Now people
are more educated and willing to be de-
manding." In addition to the community
assistance panels, ATSDR has hired staffto
interact with minority communities and
formed special committees to deal with
federal sites.
Still, King believes that
communities are wary of
ATSDR and are reluctant to
cooperate with the agency.
"Would you want the agency
to do a health study where
they have consistently never
found a connection between
the chemicals and the symp-
tomatology?"
But Johnson points out
that ATSDR receives 90 pe-
titions each year to conduct
health assessments, 55% of Linda King-
which are received from citi- sessments o
zen groups or individuals. I may be suspe
don't think ATSDR would
be receiving 90 petitions if
there was a widespread feeling that we are
incompetent or untrustworthy," he said.
Sites Specific
The petition process, which was included
in the Superfund reauthorization law, is
designed to "provide individual citizens
with a way of identifying hazardous waste
sites that may have escaped traditional dis-
covery mechanisms," according to John-
son. In fact, ATSDR, in response to peti-
tions for health assessments, has discovered
serious health concerns at sites not listed
on the NPL. For example, in 1989,
the agency issued a public health advisory
recommending that residents be relocated
tveld
)ane
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ms s
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from the Forest Glen mobile
! home park in Niagara Falls,
New York, which was built
atop an industrial landfill
and was contaminated with
high levels of polyaromatic
hydrocarbons and other pol-
lutants. After the advisory,
EPA listed the site on the
NPL.
In another suchinstance,
in 1990 ATSDR issued a
public health advisory for a
hazardous waste incinerator
d-Community in Lenoir, North Carolina,
Bls have dra- that was licensed as a haz-
ted the way ardous waste treatment facil-
studies. ity and permitted to burn
wastes at twice the amount
specified in the incinerator's design rate.
Workers and residents complained of
health effects from exposure to incinerator
emissions. The incinerator was closed by
the county health department in 1988.
In January 1993, ATSDR completed a
symptom and disease prevalence study of
the Lenoirarea andconduded that residents
of the area had a statistically significant
increase in the prevalence ofirritant, respira-
tory, and neurological symptoms versus the
comparison population, although the
prevalence of self-reported
cancers and reproductive
outcomes was not higher in
the Lenoir area versus the
comparison population.
ATSDR advised that respira-
tory and immune function
be evaluated with biomarker
*t2 _ testing ofpersons livingwith-
in 0.9 miles of the incinera-
tor.
The agency's actions in
Lenoir, North Carolina, and
at the Forest Glen mobile
home park win praise from /einment as- .
a1th effects Linda King, but she and the
agency disagree about
ATSDR's handling of the
Bunker Hill Superfund site,
a 21-square mile mining and smelting
complex in Kellogg, Idaho.
ATSDR's health assessment of Bunker
Hill in 1988 is cited in the GAO report
issued in 1991. GAO said ATSDR con-
ducted the assessment without visiting the
site and was unaware ofthe access citizens
had to the site and therefore understated
the risk the site posed to public health.
In 1989, however, ATSDR issued a
public health advisory, after EPA had
requested that ATSDR examine the health
impacts of specific areas of the smelter
complex, according to Greg Thomas,
ATSDR regional representative. Thomas
said ATSDR identified "some pretty sig-
nificant health problems," most of which
stemmed from uncontrolled access to high-
ly contaminated areas ofthe facility.
Piles ofwaste containing high concen-
trations of arsenic were not fenced off or
otherwise secured. Similarly, transformers
containing PCBs were accessible to chil-
dren and adults, as were storage tanks con-
taining mercury sludges. After the public
health advisory, the site was secured.
ATSDR is convinced that significant
exposure to the surrounding community
has occurred from the site, Thomas said,
noting that in the mid-1970s the plant
operated without its air pollution control
devices functioning and dumped large
quantities of lead into the air. But
ATSDR does not have a clear picture of
the health outcomes that may have been
caused by past exposure, such as elevated
cancer rates.
"We've tried to focus our efforts not on
whether people had been exposed, but on
how to stop exposure from happening and
to identify how people had been exposed,"
Thomas said; ATSDR has focused on
breaking exposure pathways by encourag-
ing homeowners to keep their yards cov-
ered with vegetation, educating children
about soil ingestion, and urging residents
to control indoor dust.
Since 1986, children ages 9 months to
9 years have undergone blood lead testing,
and children with elevated levels receive
follow-up screening. Blood lead levels in
recent testing are largely no greater than 25
micrograms per deciliter (pg/dl), and are
primarily in the 10-15 pg/dl range,
Thomas said, noting that CDC does not
recommend consultation with a physician
for levels of 10 pg/dl or below. Average
background levels ofblood lead in children
range between 3 and 7 pg/dl.
Thomas said the county health depart-
ment operates a program to test blood lead
levels ofpregnant women, though ATSDR
does not conduct or fund any adult screen-
ing. Adults can be tested by local physi-
cians, and the tests are relatively inexpen-
sive, he said. "The children are the most
sensitive [to lead]. If kids' blood leads are
under control, we think that it's likely
most adult blood leads are also under
control."
ATSDR is urging EPA in its EPA's
Superfund lawsuit against parties responsi-
ble for the site to include a health compo-
nent in the settlement, though Thomas
declined to offer further details because the
matter is still under negotiation.
King believes the agency ought to be
focusing on the lead body burden of
Kellogg children through fluorescent bone
testing. She says the agency is overlooking
possible impacts on older children who
have long been exposed to lead, as well as
Environmental Health Perspectives 486- jffi d; Ei WS~~~~~9Se
pregnant women and women of child-
bearing age. The community, she said,
needs a clinic to exclusively treat lead-relat-
ed problems such as learning disabilities.
Incomes in the area are low, making it dif-
ficult for residents to obtain needed health
care, according to King.
Thomas said ATSDR is unclear
what would be learned
from bone testing, not- , -.
ing that no standards A'
exist for bone lead.
"We can measure it,
but we don't know
what [the numbers]
mean," he said. "We
still feel blood lead is
the best way to deter-
mine exposure.")
Johnson said he is
proud of the ATSDR's
work at Bunker Hill.
"This agency, and be-
fore us, CDC, identi-
fied the problem of
childhood lead expo-
sure in the communi-
ty," he said. The "pro-
gressive decline in
blood lead levels didn't occur by accident.
It occurred because of concerned interven-
tion bylocal, state, and federal authorities."
While ATSDR has been criticized for
doing too little to protect human health in
Kellogg, EPA has been embroiled in a
nasty dispute with citizens and officials in
Aspen, Colorado, who have accused EPA
of overstating the health risks posed by
lead contamination from the Smuggler
Mountain Superfund site there.
At issue is EPA's proposed remedy for
cleaning up contaminated soils from an
abandoned mine in an area where a mobile
home park and condominium complex are
now located. Initially, EPA proposed exca-
vating two to three feet ofsoil contaminated
with lead and other heavy metals, in con-
centrations ranging from well below 500
parts per million (ppm) to as much as
70,000 ppm, according to Brian Pinkowski,
cleanup project manager in EPA's Region
VIII.
Pinkowski said EPA realized that its
cleanup plan would require temporary
relocation of citizens, but the agency was
unaware of the level of opposition that
existed until it sought access to resident's
property to begin the cleanup process.
In developing the cleanup plan, EPA
conducted a risk assessment based on the
lead levels in the soil, the likely pathways
of exposure, and included assumptions
about the level ofsoil ingestion that would
be expected by area children. The goal was
to clean up the soil so that lead levels
would not exceed 1000 ppm, which, based
It's A Dirty Job
But Someone Has To Do It
And the goal of the Hazardous Waste Worker Training Program is to make sure its
done right. Since its initiation in 1987, the program, administered by NIEHS, has
developed a strong network ofnonprofit organizations committed to protecting work-
ers and their communities by delivering a high-quality, peer-reviewed safety and health
3.
curriculum to the target popula-
< tions of hazardous waste workers
and emergency responders.
Congress identified these work-
ers in Section 126 ofthe Superfund
Amendments and Reauthorization
Act of 1986 (SARA). During the
five years the program has operated,
it has supported 18 primary gran-
tees, including major universities,
labor unions, community colleges,
and labor-management training
funds. These grantees have trained
over workers across the
country and presented over 7,000
classroom and hands-on training
courses, accounting for almost 4
million contact hours of actual
training.
Through the encouragement of
~~~~~~multistate, university-bzased consor- Not exactly fun and games. The Oil Chemical and mtiustate univeriybed cons- Atomic Workers Union trains members at a mock tiums and the development of na-
site in nuclearwaste decontamination protocol. tional nonprofit organizations fo-
cusing on specific workforce sectors,
the worker training program has
established curriculum materials and course presentations that have become national
benchmarks for worker safety and health training. The worker training program has
been taught to hazardous waste workers and emergency responders in every region of
the country. The program's prevention activities also provide a major benefit to com-
munities bydelivering technical scientific and basic research information to target pop-
ulationswith high riskoftoxic exposures.
NIEHS administers the Hazardous Waste Worker Training Program through an
interagency agreement with the EPA. The traditional peer-review process of the
National Institutes of Health oversees grant application reviews, grants management,
and program administration. Technical experts in toxicology, industrial hygiene, labor,
education, and hazardous waste management from both the public and private sectors
assure that the supported programs demonstrate technical merit and adhere to stringent
standards forqualitycontrol through periodic site reviews and ongoing peer review.
With a recent additional appropriation from Congress of$10 million, the program
will expand the scope ofits national effort to include training opportunities forworkers
involved in deaning up radioactive and hazardous waste sites in the Department of
Energy's nuclear weapons complex. Seven new awards had been made through the
program as ofJuly 1993.
Data on the economic value offuture environmental cleanup activities indicate that
many more workers will need basic safety and health training. The safety and health
problems at toxic waste cleanup sites, which Congress had envisioned would be
addressed by SARA, have substantially increased in extent and severity. After initial
delays in remediating at waste sites, the EPA Superfund program has been supplement-
ed with even larger environmental restoration programs by the Departments ofEnergy
and Defense.
Acknowledgment by public health experts ofthe risks posed by lead, asbestos, and
mercury is spawning yet another waste deanup industry, which must be regulated and
whose workers must be trained to ensure that proper precautions are taken to protect
both the public and potentially exposed workers. Continued support for high-quality
worker safety and health training is an essential component of an effective national
environmental cleanup program.
Joseph Hughes
Volume 101, Number 6, November 1993 487on lead ingestion studies, can produce
blood lead levels of 10 pg/dl, according to
Pinkowski.
EPA found it difficult to convince resi-
dents that the remedy was necessary, given
that lead levels of 10 pg/dl produces rather
questionable symptoms, such as slight
intelligence quotient (IQ) deficits and irri-
tability. EPA's position was also under-
mined by actual blood lead testing ofchil-
dren and adults that had been conducted
by the state health department with fund-
ing from ATSDR and showed blood lead
levels on average of 3 pg/dl. Despite the
low blood lead levels, ATSDR concluded
that the children were at high risk of lead
exposure.
An EPA technical advisory committee
was formed to assess health risks posed by
the site. It concluded, in a report issued in
October 1992, that the soil lead at the
mining site does not pose a "realistic health
threat" or "an unacceptable risk of disease
or impairment" to residents on or near the
site.
For the citizens ofAspen, the advisory
committee's report was a hard-fought vic-
tory, according to Terry Hale, an Aspen
dentist who has fought EPA's cleanup plan
and testified about the effort before a
Senate Environment Subcommittee in
May. Hale said the Aspen fiasco reflects
EPA's inability to make risk assessments.
"The agency failed to distinguish between
a medical hazard and a potential hazard."
But he acknowledged that EPA is mandat-
ed by Congress to protect citizens from
"potential harm," calling the statutory lan-
guage "a glitch in the law."
The Aspen controversy also reflects the
difficult public policy questions con-
fronting agencies dealing with hazardous
waste sites: how much precaution is neces-
sary to protect public health? How should
we measure risk? On these points, there is
little agreement among scientists or politi-
cians.
The Guessing Game
The risk assessment process used by EPA,
in which exposure levels are extrapolated
from models and combined with toxicolo-
gy data to estimate the incremental risks of
cancer associated with the exposure, is
assailed by critics who believe the risk
assessment process understates or overstates
the human risk.
Renate Kimbrough, of the Washing-
ton, DC-based Institute for Evaluating
Health Risks, said federal agencies wrongly
assume that every hazardous waste site pre-
sents a human health risk. "We need to
determine whether there are pathways of
exposure," and whether exposure levels are
in excess of background levels, she said.
Kimbrough, a toxicologist who formerly
assessed hazardous waste sites for CDC,
said most sites do not offer "meaningful
exposure pathways" and therefore do not
present a health risk.
"When you have heavy contamination
offish with persistent chemicals, ifthere is
transmission of [chemicals] through a food
chain, or ifyou have contaminated drink-
ing wells, then you have the potential for
exposure. But ifthose sorts ofthings don't
exist, then you don't have that exposure,"
she said. "Public officials need to be able to
make the decision and say that a particular
site doesn't present a problem" and re-
quires no remedial action, Kimbrough
continued. "At the moment we don't have
that luxury. The universal assumption that
all ofthese sites are health hazards is totally
illogical."
Linda Birnbaum, director of the envi-
ronmental toxicology division of EPA's
Health Effects Research Laboratory, agrees
that inadequate information about human
exposure is a key issue facing regulators
and public health officials. But Birnbaum
said developments in the use of biologic
markers may shed additional light on
whether humans have been exposed. If
researchers know that certain chemicals
produce cellular molecular changes in ani-
mals, human exposure can be inferred
when such changes are found in potentially
exposed humans, she noted. "I think
where we're moving is toward biomarkers
to assess exposure. It's a new area, and a
new push. Some chemicals, such as ben-
zene, are only detectable for a short time
after exposure, making biomarkers espe-
cially important. When you can't follow
the presence ofa chemical, you have to fol-
low the change," noted Birnbaum.
Birnbaum also believes a much needed
change is occurring in how health sciences
assess the risks associated with chemicals.
Specifically, she cites a shift toward re-
search on other kinds ofhealth effects, such
as immune system or reproductive effects,
rather than focusing exclusively on carcino-
genicity. This shift, coupled with an im-
proved understanding of exposure, will
help public health officials target their
responses to chemicals that are active, pro-
ducing multiple health effects and are per-
vasive in the environment, while drawing
attention from chemicals that are less per-
vasive, lack exposure pathways, or produce
a specific kind of cancer in a particular
species, but do not seem to affect a wide
range ofspecies orproduce avariety ofcan-
cers or other toxic effects.
In addition, Birnbaum said govern-
mental efforts to characterize risk of haz-
ardous wastes will increasingly draw on a
broad base ofdata: biological markers, epi-
demiological studies, clinical studies, and
animal studies. "It's a more holistic
approach," said Birnbaum, than riskanaly-
ses based on single studies linking chemi-
cals to one kind of cancer in a specific
species. Birnbaum hopes thatincorporating
all types ofdata about a chemical's toxicity
will also better focus attention on those
chemicals that are "bad actors," producing
multiple effects in avarietyofspecies.
A similar approach is recommended in
a recent report by the National Research
Council's Environmental Epidemiology
Committee, which was formed at the
request ofATSDR to review current know-
ledge ofthe health effects caused by expo-
sure to hazardous waste. Devra Davis,
scholar in residence at the National Acad-
emy ofSciences and project director ofthe
environmental epidemiology report, said
the committee urged public health officials
to rely on several kinds of information for
inferring a causal relationship between
exposure and human health, including
knowledge about potential exposures; ani-
mal studies demonstrating toxicity or car-
cinogenicity from such exposures; knowl-
edge about health risks from similar expo-
sures in other circumstances, including the
workplace, and studies that reveal sympto-
matology or disease in those exposed to
hazardous waste sites, which may demon-
strate an association between the exposure
and the health effects.
Although the committee concluded
that too little information was available to
adequately assess the impact of hazardous
waste on public health, Davis said she and
the committee were concerned that uncer-
tainty about health effects might prompt
regulators to require human data before
taking action to prevent exposure. "Some
people think we should have a dead body
approach to regulation," she said, in which
agencies would not regulate orcleanup haz-
ardous wastes until epidemiology studies
had showed a statistically significant
increase in disease in humans exposed to a
hazardous substance.
Davis noted that, where health effects
are thought to stem from substances gener-
ated by significant economic activities,
researchers must provide overwhelming
evidence to demonstrate the hazards ofthe
substance to convince public policy makers
to act. Davis cited the evolution ofpublic
policy toward cigarettes in the United
States. As early as the late 19th century,
pathologists were warning that cigarettes
caused lung cancer, but the strength and
importance of the tobacco industry pre-
vented public health officials from address-
ing thelung cancer issue earlier.
Today, the general population suffers
from largely unexplained increases in
breast, prostate, and testicular cancers, as
well as sharply reduced sperm counts and a
baffling increase in asthma, said Davis. The
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rate ofchange in the prevalence ofthe dis-
eases "suggest something is going on in the
environment," because no big changes have
occurred genetically, nor have American
diets changed greatly, she said. Public
health officials need to identify the risks of
substances before the risks manifest in
increased disease.
William Suk, director of NIEHS's
Extramural Superfund Basic Research
Program, noted that there are a large num-
ber of substances and mixtures that have
been identified in uncontrolled hazardous
waste sites or have been inadvertently
released; however, data on how these sub-
stances are changed as they migrate
through soil, air, and water are limited.
Says Suk, "There are limits on our under-
standing ofhow these substances enter the
food chain and how they may otherwise be
ingested, inhaled, or absorbed by people.
Furthermore, techniques to measure the
extent ofexposure in people and to detect
subtle or serious health effects that are
clearly related to such exposures are not
widely available." He did note, however,
that there have been successes in targeted
research areas such as those that develop
methods and technologies to reduce the
amount and toxicity of hazardous sub-
stances. Suk attributes their success to the
close linkage ofbiological and toxicological
expertise with skills in such fields as chemi-
cal engineering, microbiology, ecology,
hydrogeology, and related fields.
Grants made under the NIEHS Super-
fund Program are for multicomponent,
multidisciplinary programs. Such a pro-
gram is unique, maintains Suk, because it
succeeds in bringing together the biomed-
ical sciences with engineering, ecology, and
the geosciences to explore hazardous waste
problems.
Suk maintains that the advent of so-
phisticated tools, techniques, and advances
in biomedical research will allow for a more
detailed understanding of the molecular
basis of biological function, thereby allow-
ing greater control. Likewise, with the
development of innovative environmental
technologies, sites will be more effectively
remediated.
According to Suk, "Cleanup of conta-
minated soils, sediments, and groundwaters
is not only for improvement of the envi-
Karen Breslin is a freelance writer in Lakewood,
Colorado.
ronment, but is also a means by which
human exposure and health risks can be
reduced, or indeed prevented, specifically
by reducing the amount and toxicity of
hazardous substances."
ATSDR's Johnson believes that public
health agencies, when facedwith uncertain-
ties about the human health effects ofhaz-
ardous waste and the ethical imperative
(and congressional mandates) requiring
agencies to act in spite ofsuch uncertainties
must anchor their activities to widely
accepted scientific principles.
Independent peer review by experts
representing diverse perspectives will help
agencies sort through areas of controversy
and achieve results close to the scientific
consensus. Government agencies "have to
act on the basis ofwhat good science says
to us, and what acceptable public health
practice is. We can't undertake a major
intervention in the absence of supportive
science, but we can't delay what we think
are necessary actions because all the science
isn't in," Johnson noted. "It's a balancing
act that we in public health, especially envi-
ronmental health, have to perform."
Karen Breslin
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